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gXiXcc?cj?jjCfej'n_CZ_AXm?gXikCZCgXekjk_?fggfikleCkpkfgi?j?ekXe[k_?e[CjZljjk_?Ci
! 5!
fnei?j?XiZ_)QCk_k_?]fidXkf]=;!?gcXZCeA?dg_XjCjfe[CjZljjCfe'gXikCZCgXekjn?i?
ACm?e lg kf ,0dCelk?j ?XZ_ kf gi?j?ek k_?Ci i?j?XiZ_' ]fccfn?[ Yp X j_fik [CjZljjCfe)
QCk_kfgCZjiXeACeA]ifdk_?]lkli?f]YcfZbZ_XCe'kfgXikCZCgXkCfejkpc?jf]pfleAg?fgc?Ce
mCiklXcnfic[j'k_?j?gi?j?ekXkCfejgifmC[?[XYifX[Xe[k_flA_k(gifmfbCeACejCA_kCekfk_?
kpg? f] i?j?XiZ_ Y?CeA Zfe[lZk?[ Ce k_? [CACkXc ?Zfefdp);nXi[jn?i? Xcjf f]]?i?[ ]fi
Y?jkgXg?ifm?iXcc'dfjki?c?mXekkfgiXZkCZ?Xe[leChl?d?k_f[fcfACZXcXggifXZ_j??
gXA?4]fik_?cCjkf]nCee?ij)

GlZ_ [CjZljjCfe Xcjf kffb gcXZ? [liCeA =;!? -+,2xj gXe?c j?jjCfe' n_CZ_ jXn k_?
@fildxjb?pefk?jg?Xb?ijXe[jZC?ekC]CZZfddCkk??kXb?fg?ehl?jkCfej]ifdgXikCZCgXekj)
N_?]Cijkhl?jkCfe[ifm?X cfeA[CjZljjCfeXifle[k_?]lkli?f][CACkXc?Zfefdpi?j?XiZ_
Xe[ k?XZ_CeA) N_Cj hl?jkCfe Xjb?[ YifX[cp5 n_Xk e??[j kf Y? [fe? kf X[mXeZ? [CACkXc
?Zfefdpi?j?XiZ_XZifjj[CjZCgcCe?j'_fnZXen??eZfliXA?dlckC[CjZCgcCeXipnfibnCk_Ce
k_?[CACkXc ?ZfefdpXe[_fn[fn? k?XZ_ k_?X[[CkCfeXc befnc?[A? Zi?Xk?[nCk_Ce jXC[
i?j?XiZ_) Cek?i?jkCeAcp'n_Ccjk k_?hl?jkCfexj ]fZljnXjfe k_? ]Cijk knfXi?Xj' CknXj k_?
k?XZ_CeA Zfdgfe?ek k_Xk i?Z?Cm?[ ZfejC[?iXYc? Xkk?ekCfe) N_? b?pefk? jg?Xb?ij
jlAA?jk?[ [C]]?i?ek XggifXZ_?j' CeZcl[CeA Cek?iXZkCm? c?Zkli?j' c?Zkli?j ]ifd Ce[ljkip fe
Y?jk giXZkCZ? nCk_Ce k_? [CACkXc ?Zfefdp ACm?e k_Xk Ce[ljkip Cj j??dCeAcp X_?X[ f]
XZX[?dCXCek_?[CACkXc?ZfefdpXkgi?j?ekXAXgk_Xkk_?@fildXAi??[e??[jZcfjCeA'
Xe[Zi?XkCeAXdfi?Zfdgi?_?ejCm??okiX(ZliiCZlcXii?X[CeAcCjkn_CZ_nflc[jlYj?hl?ekcp
Y? k?jk?[ Ce ZcXjj kf ?ejli? k_? i?X[CeA Cj Y?CeA Zfdgc?k?[) Bfn?m?i' Ce mC?n f] k_?
?ogfe?ekCXc Xdflek f] e?n befnc?[A? ZfdCeA Cekf k_? nfic[ k_iflA_ Aifle[(Yi?XbCeA
i?j?XiZ_ k_Xk e??[j kf Y? c?Xie?[ Xe[ XYjfiY?[ Yp jkl[?ekj' CdgXikCeA k_Cj ?]]?ZkCm?cp
i?dXCejXZfejC[?iXYc?Z_Xcc?eA?]fiXZX[?dCX'Xe[Ck Cjfe?k_Xkk_?@fildxjgXe?cglk
]fik_ kf k_? gXikCZCgXekj kf jfcm?' Xj k_?pnCcc Y? k_? fe?j k?XZ_CeA k_? i?j?XiZ_ Ce k_?
p?XijkfZfd?)

@CeXccp' Cnflc[ cCb? kf kXb? k_CjfggfikleCkp kf k_XebXccf] k_?jgfejfifiAXeCjXkCfej ]fi
k_?CiZfekiCYlkCfejkfnXi[=;!?-+,25QXinCZbGXel]XZkliCeAAiflgQGA'QXinCZbxj
CejkCklk?f];[mXeZ?[Mkl[p'N_?Mlii?p=?eki?]fik_?!CACkXc?Zfefdp=I!?Xe[k_?
BlYf]XccN_CeAjB;N)Cx[cCb?kfXcjfk_Xebk_?b?pefk?jg?Xb?ij'dp]?ccfnd?dY?if]
k_?fiAXeCjCeAZfddCkk??GXoAi??e'=_CXiX=if]kQXinCZbCeP?eCZ?fiAXeCj?iXe[Xcc
f]k_?gXikCZCgXekj]fidXbCeA=;!?-+,2XjlZZ?jj)

M??pflXccXk=;!?-+,3

 
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CADE!2017!Keynote!Presentations!
N_? ]fccfnCeA Cj X Yi?Xb[fne f] ?XZ_ b?pefk? gi?j?ekXkCfe Yp kCkc?' X YiC?] fm?imC?n f]
k_?Ci kfgCZ Xe[ k_? hl?jkCfej gfj?[ kf efk aljk =;!? gXikCZCgXekj' Ylk Xcjf k_? nC[?i
ZfddleCkpf]XZX[?dCZj'giXZkCkCfe?ijXe[gfcCZpdXb?ij?eAXA?[Cek_?[CACkXc?Zfefdp)

@fi]lccgi?j?ekXkCfejcC[?j'gc?Xj?mCjCk5
_kkg5**nnn-)nXinCZb)XZ)lb*]XZ*jZC*ndA*i?j?XiZ_*YljCe?jjWkiXej]fidXkCfe*jjA*jjAXYflk*jj
ndAXZkCmCkC?j*ZX[?-+,2*jg?Xb?iYCf*

!
Creating!a!Primary!Market!for!Personal!Data!Exchange!in!an!era!of!IoT:!
The!Hub!of!all!Things!!
Presented(by(Professor(Irene(Ng(

(HGL"GL
− <XZbAifle[kfg?ijfeXc[XkXfek_?Cek?ie?k(CkCj?P?LSNBCHAn?[f
− =lii?ekjkXk?f]g?ijfeXc[XkX_Xim?jkCeA
− Im?imC?nf]k_?kpg?jf][XkXdXib?kjXe[_fn[XkX_XjY?Zfd?XZfddf[Ckp
− N_?]lkli?f]g?ijfeXc[XkXnCk_k_?BlYf]XccN_CeAjB;N
− <lCc[CeAk_?]lkli?f]k_?Cek?ie?k)))_fnk_?B;N]CkjCe
− FCebCeAk_?B;N?Zfjpjk?dkfM?imCZ?(!fdCeXekM(!FfACZk_CebCeA
M".LCHG.IH."!
- Bfn[fn?dXb?Cknfib9
- Bfn[fn?dXb?CkjlZZ?jj]lc9
- ;ZkCmCjdmj;ZX[?dCZ5Q_XkCjk_?dC[(iXeA?k_?fip9

Digital!Business!Models:!Personal!Transportation!!
Presented(by(Professor(Glenn(Parry(

(HGL"GL
- CeefmXkCfe'mXcl?Xe[YljCe?jjdf[?cj
- Bfnk?Z_efcfAp[CjilgkjkiXejgfikCeFfe[fe
- @lkli?[CACkXckiXejgfikXkCfejkiXk?Ap
M".LCHG.IH."!
- Q_?i?nCccg?ijfeXckiXejgfikCeefmXkCfeAfe?ok'_fnXe[n_p9
- Bfn[fn?dXeXA?k_?[C]]?i?eki?AlcXkCfeY?kn??e?oCjkCeACe[ljkiC?jXe[k_fj?
?d?iACeA]ifdk_?[CACkXc?Zfefdp?)A)'YcXZbZXYjmj)OY?i9


! 7!
!
Service!Encounter!2.0:!The!Roles!of!Technology,!Employees!and!
Customers!
Presented(by(Professor(Chris(Voss(

(HGL"GL
- N_?Z_XeACeAifc?jf]k?Z_efcfAp'?dgcfp??jXe[Zljkfd?ijCek_?[CACkXc
?Zfefdp'Xe[_fnk_?j?X]]?Zkk_?Zljkfd?iXe[?dgcfp??flkZfd?j
- N_?ifc?f]k?Z_efcfApCej?imCZ??eZflek?ij
- <ljCe?jjdf[?cj]fi[CjilgkCfeCek_?[CACkXcXA?
- !?m?cfgCeAXi?j?XiZ_XA?e[X]fiM?imCZ??eZflek?i-)+
M".LCHG.IH."!
- Q_XkCjk_?fgkCdXc_ldXe(k?Z_efcfApdCoCek_?j?imCZ??eZflek?i9
- Q_XkafYjZXe?dgcfp??jg?i]fidY?kk?ik_Xek?Z_efcfAp9;e[mCZ?m?ijX9
- BfnZXeZfdgXeC?j_?cg?dgcfp??jXe[Zljkfd?ijX[Xgkkfk_?Cie?nifc?jCek_?
j?imCZ??eZflek?i9
- BfnZXe?dgcfp??jXe[Zljkfd?ijY?jkY?kiXCe?[]fik_?CikiXej]fid?[ifc?j9
- BfnZXeZfdgXeC?j[?m?cfgX[XgkCm?ZXgXYCcCkC?jkfdXeXA?k_?]Xjk(Z_XeACeA
j?imCZ??eZflek?i9
- Q_XkCjk_?fgkCdXcYljCe?jjdf[?c]fijlZZ?jjCeM?imCZ??eZflek?i-)+9

!
Reconciling!Technological,!Market,!and!Business!Model!Innovation!!
Presented(by(Professor(Stephen(L(Vargo(

(HGL"GL
- CejkCklkCfej'CejkCklkCfeXcXiiXeA?d?ekjXe[j?imCZ??Zfjpjk?dj
- L?]iXdCeACeefmXkCfeXe[CejkCklkCfeXcCjXkCfe
- CdgcCZXkCfejf]M(!FfACZ]fiCeefmXkCfeXe[[?jCAef]k?Z_efcfAp'YljCe?jjdf[?cj
Xe[dXib?kj
M".LCHG.IH."!
- BfnZXen?i?ZfeZCc?CeefmXkCfek_iflA_k_?lj?f]CejkCklkCfej9
- Bfn[fn?[?jCAeCejkCklkCfejkf]XZCcCkXk?CeefmXkCfeXe[j?imCZ?(]fi(j?imCZ?
?oZ_XeA?9
- BfnZXeCejkCklkCfej_?cgA?e?iXk?X[??g?ile[?ijkXe[CeAf]YljCe?jjdf[?c
CeefmXkCfe9
- BfnZXen?A?e?iXk?*n_XkXi?k_?e?okdC[(iXeA?k_?fiC?j]fiM(!FfACZ9



! 8!
Future!Safe!Havens!
Presented(by(Professor(Jon(Crowcroft(

(HGL"GL
- N_?]lkli?f]jX]?_Xm?ej
- ?ogcXeXkCfe*XiCA_kkfXe?ogcXeXkCfe]fiA!JL-+,3
- GfkCm?j]figlYcCZZcfl[Ce]iXjkilZkli?
- IggfikleCkC?j]fiMAR
- G;LOgifa?ZkXkk_?;cXeNliCeACejkCklk?
- BfnB;Nd??kj;FFk_?A!JLi?hlCi?d?ekj

M".LCHG.IH."!
- Bfn[fn?mCiklXcCj?Ce]iXjkilZkli?cfZXkCfejY?kk?i9
- @fi[CjkiCYlk?[XeXcpkCZj'CjX_C?iXiZ_XcfiJ-JXggifXZ_Y?kk?i9
- Bfn[f?jA!JLXZZfddf[Xk?]fidCjkXb?jdX[?9?)A)'?iifiCeZf[?'?iifiCe
kiXCeCeA'?iifiCeCeglk

Competing!in!a!Hypercompetitive!Environment!!
Presented(by(Professor(Mark(Davis(

(HGL"GL
- Bfngfn?iCek_?dXib?kgcXZ?Cjj_C]kCeAkfnXi[k_?Zljkfd?i
- N_?ifc?f]k?Z_efcfApCej?imCZ?j
- =fdg?kCkCm?X[mXekXA?k_iflA_Zljkfd?i?eAXA?d?ek
- J_pjCZXcXe[[CACkXcj?imCZ?Cem?ekfipXekCZCgXkCeAZljkfd?i[?dXe[
- PXcl?CjdCAiXkCeA]ifddXeXACeAg_pjCZXcgif[lZkjkfdXeXACeACe]fidXkCfeXe[
[XkX
- Ai?Xkj?imCZ?i?hlCi?jYfk__ldXeXe[k?Z_efcfApZfdgfe?ekj'efkfe?fik_?
fk_?i

M".LCHG.IH."!
- BfnZXen?lj?[CACkXcj?imCZ?Cem?ekfip]fiZfdg?kCkCm?X[mXekXA?9
- Q_?eCj[CACkXcj?imCZ?Cem?ekfipdfjkmXclXYc?9
- Bfn[fn?Cem?jkCAXk?Xe[lkCcCj?k_?Cemfcm?d?ekf]Zljkfd?ijXjZfdg?kCkCm?
X[mXekXA?CeX_pg?iZfdg?kCkCm?[CACkXc?emCifed?ek9

 
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CADE!2017!Awards!
Best!Paper!

	MAF"GL"!.BHIICGACG.H CEEQ.CLML"! HGL"PLB"-HE"H#MAF"GLLCHGHG
IM- B."!" C.CHG.LC.# LCHGCGGHGECG".BHIICGA"GNC-HGF"GL

DfeXjB?cc?iOeCm?ijCkpf]H?nMflk_QXc?j



Most!Relevant!to!Practice!!

O"L HCG)"N"EHICGAGHN"EEAH-CLBF.LH-"!"#CG"-"O-!.#H-IBQ.C E LCNCLQ

GXib?ccCfkOeCm?ijCkpf]QXinCZb6;ekfe!?icpXkbXMn?XkZfFk[6!dCkipEfmXcMn?XkZf
Fk[


Unique!Methodological!Approach!

".M-CGA."-NCLCRLCHGCGLB"!CACLE" HGHFQ

T?eXQff[OeCm?ijCkpf]Ai??enCZ_6Ac?eeJXiipN_?OeCm?ijCkpf]k_?Q?jkf]
?eAcXe[6!XmC[QXcb?iOeCm?ijCkpf]?o?k?i6GXiZf!?cP?ZZ_CfOeCm?ijCkpf]QXinCZb



 
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CADE!2017:!Presented!Abstracts!
Parallel!Session!1!

Sweatcoin:!Developing!novel!algorithms!to!reUdefine!rewards!for!
physical!activity!
(
Mark(Elliot((University(of(Warwick);(Anton(Derlyatka((Sweatco(Ltd);(Dmitry(Koval(
(Sweatco(Ltd)(

;ccf]ljnXekkfY?]CkXe[_?Xck_pXe[p?kfm?i1+ f]k_?OEXi?ZcXjj?[Xjg_pjCZXccp
CeXZkCm? BXccXc ?k Xc' -+,-) N_? mXjkdXafiCkp ZXexk ]Ce[dfkCmXkCfe kf ?o?iZCj? ?eflA_)
N_Cj cXZb f]dfkCmXkCfe kf ?o?iZCj? ZXe Y? ?ogcXCe?[ Yp k_? jpjk?dXkCZ YCXj?j kfnXi[j
Cdd?[CXk?i?nXi[Ce_ldXeY?_XmCfli'befneXjygi?j?ekYCXjz=Xd?i?i'Ff?n?ejk?Ce'
!LXYCe'-+,,)!?jgCk? Ckj mXcl? Ce k?idjf]hlXcCkpf] cC]?' k_? i?nXi[jf]?o?iZCj?Xi?
cfeA(k?idXe[_?eZ?]ifdXY?_XmCfliXcXjg?ZkXi?_?XmCcp[CjZflek?[)N_?i?Cj?mC[?eZ?
k_Xk X ZfdYCeXkCfef] lj?i Cek?i]XZ??c?d?ekj' ]CeXeZCXc GCkZ_?cc ?k Xc)' -+,.) Xe[efe(
]CeXeZCXc CeZ?ekCm?j]fi?o?iZCj?gifmC[?jk_?Cdd?[CXk?i?nXi['?eZfliXACeAcfeA?i(k?id
dfkCmXkCfeXe[?eAXA?d?ek)
Mn?XkZfCe_XjkXb?ek_?C[?Xf]CeZ?ekCmCj?[?o?iZCj?Xe[[?m?cfg?[XeCeefmXkCm?[CACkXc
gcXk]fid k_Xk dXb?j g_pjCZXc dfm?d?ek mXclXYc? Xe[ k_lj jfcm?j k_? gifYc?d f]
dfkCmXkCfe kf ?o?iZCj? dfi?) Mn?XkZfCe kiXZbj Xe[ m?iC]C?j g_pjCZXc dfm?d?ek Xe[
Zfem?ikjCk CekfmCiklXcZlii?eZp)N_?Zlii?eZpZXejlYj?hl?ekcpY??oZ_XeA?[]fiAff[j
Xe[ j?imCZ?j) MCeZ? Ckj cXleZ_ CeGXp -+,1' Mn?XkZfCe _Xj ,/+'+++ [fnecfX[jnCk_ X
-3 .+([Xpi?k?ekCfeiXk?ZfdgXi?[kfk_?_?Xck_Xe[]Cke?jjCe[ljkipXm?iXA?f]/)0 )
CdgfikXekcp' CeCkCXc i?jlckj Ce[CZXk?XeXm?iXA?lgcC]kf],/  Ce k_?eldY?if][XCcpjk?gj
i?Zfi[?[YpMn?XkZfCelj?ijZfdgXi?[kfY?]fi?k_?p_X[[fnecfX[?[k_?Xgg)
Cek_CjkXcbn?nCcc[CjZljjXZfccXYfiXkCm?gifa?ZkY?kn??eMn?XkZfCeXe[N_?CejkCklk?f]
!CACkXc B?Xck_ZXi? C!B'QGA' OeCm?ijCkp f]QXinCZb) N_? ]Cijk gXik f] k_? gifa?Zk nCcc
kXZbc? k_? Zlii?ek k?Z_eCZXc Z_Xcc?eA?j k_? ZfdgXep _Xj C[?ekC]C?[) N_Cj Cemfcm?j
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Zf(Zi?XkCfe gifZ?jj XZ_C?m?[ k_iflA_ Cek?iXZkCfe Y?kn??e k_? Zfejld?i Xe[ k_? nC[?i
jfZCXc k?Z_efcfAp)B?i?'jfZCXc k?Z_efcfApMHM CjYfk_fg?iXekXe[fg?iXe[BXccC[Xp'
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n_fj? giCmXZp(i?cXk?[ XnXi?e?jj Cj Y?ZfdCeA XZkCm?) Nf le[?ijZfi? k_Cj ZfeZ?gkCfe f]
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k_?knf?dY?[[?[ZXj?j'fe?nCk_flk[CACkXcCek?iXZkCfeXe[fe?nCk_j?c](j?imCZ?)M?imCZ?
[?jCAej]fi?XZ_ZXj?Xi?XeXcpj?[Xe[?ogcfi?[)
@Ce[CeAj5 N_Cj i?j?XiZ_ [?m?cfg?[ Xe[ k?jk?[ j?imCZ? [?jCAe Z_XiXZk?iCjkCZj ]fi
Zljkfd?i Ceglkj'd?XjliCeA k_?i?jlckXek?]]CZC?eZpXe[?]]?ZkCm?e?jjflkZfd?j)M?imCZ?
[?jCAe Z_XiXZk?iCjkCZj n?i? C[?ekC]C?[ k_Xk ?ejli? ?]]CZC?eZp ]fi [CACkXc Cek?iXZkCfej Xe[
Zljkfd?i Ceglkj) N_? ifc? f] d?[CXkCeA k?Z_efcfAp kf i?gcXZ? j?imCZ? nfib?ij' gifmC[?
gifZ?jjZfekifc'Xe[i?[lZ?mXiCXkCfekfXZ_C?m?gifZ?jj?]]CZC?eZpCjj_fne)QCk_k_?j?
[?jCAe Z_XiXZk?iCjkCZj Xe[ d?[CXkCeA k?Z_efcfAp' k_Cj i?j?XiZ_ i?]lk?j k_? fiCACeXc
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The!impact!of!3D!printing!on!digital!innovation!in!the!sharing!economy!
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fecpC]Zfejld?ij_Xm?k_?gfk?ekCXckfmCiklXccpkipk_?gif[lZkXe[j_Xi?k_?Ce]fidXkCfe
k_?p i?Z?Cm? [liCeA k_? kip(fe nCk_ g??ij kf i?Z?Cm? ]??[YXZb [liCeA k_?Ci j_fggCeA
gifZ?jj B,) N_Cj Cek?iXZkCfe _pgfk_?jCj Cj YXj?[ fe k_? k_?fip f] jfZCXccp jCklXk?[
ZfAeCkCfe'n_CZ_ jkXk?j k_Xk ZfAeCkCfeXe[XZkCfeXi? k_??d?iA?ek flkZfd?f] [peXdCZ
gifZ?jj?j f] k_? Cek?iXZkCfe Y?kn??e Xe XA?ek Xe[ X j_fggCeA ?emCifed?ek)
@lik_?idfi?'n? XiAl? k_Xk ;L CeZi?Xj?j k_? mXcl? f] k_? Ce]fidXkCfe XmXCcXYc? ]fi k_?
Zfejld?i6 _?eZ? Ce]fidXkCfe mXcl? XZkj Xj X d?[CXkfi ]fi k_? i?cXkCfej_Cg f] ;L fe
gliZ_Xj?[?ZCjCfejXkCj]XZkCfeB-)
G?k_f[fcfAp5 Q? lkCcCj? k_? ;L XggcCZXkCfe f] X cXiA? ?p?n?Xi fecCe? i?kXCc?i ]ifd
A?idXep kf ?dgCiCZXccp k?jk fli _pgfk_?j?j Ce Xe fecCe? ?og?iCd?ek) N_? XggcCZXkCfe
Xccfnj gXikCZCgXekj kf lj? k_?Ci n?YZXd kf mCiklXccp kip(fe jleAcXjj?j Ce i?Xc(kCd? Yp
]CcdCeA k_?dj?cm?j Xe[ mCiklXccp gifa?ZkCeA jleAcXjj?j fe k_? gXikCZCgXekxj _?X[j) N_?
jkl[p?dgcfp?[X-XlAd?ek?[i?XcCkp5XYj?ek'gi?j?eko-jfZCXcZfAeCkCfe5 Ce[CmC[lXc
j_fggCeA'jfZCXcj_fggCeAY?kn??e(jlYa?Zk[?jCAenCk_0./;dXqfeGNlibgXikCZCgXekj)
JXikCZCgXekj Ce k_?;LXYj?ek Aiflgn?i? CejkilZk?[ kf lj? k_?n?YjCk? f] k_? ?p?n?Xi
i?kXCc?i kfj?XiZ_ ]fiXgXCif]jleAcXjj?jf] k_?CiZ_fCZ?YpZfdgXiCeA[C]]?i?ekgif[lZk
gCZkli?j'n_?i?XjgXikCZCgXekjCek_?;Lgi?j?ekZfe[CkCfen?i?CejkilZk?[fe_fnkflj?
k_? mCiklXc kip(fe XggcCZXkCfe Xe[ ?eZfliXA?[ kf lj? k_? XggcCZXkCfe ]fi ?m?ip gXCi f]
jleAcXjj?j k_?p kiC?[ Y?]fi? dXbCeA X [?ZCjCfe) Ce k_? Ce[CmC[lXc j_fggCeA Zfe[CkCfe'
gXikCZCgXekjCe[CZXk?[n_CZ_Z_fCZ?k_?pdX[?Xe[i?Z?Cm?[Xj?iC?jf]jZXc?jkfXejn?i)
Ce k_? jfZCXc Zfe[CkCfe' gXikCZCgXekj n?i? Xjb?[ kf lgcfX[ X gCZkli? f] k_?Ci gXCi f]
jleAcXjj?jf]Z_fCZ?Xe[Ce[CZXk?k_?eXd?jf]]iC?e[jn_fdk_?pnflc[Xjb]fij_fggCeA
X[mCZ?) Ie k_? e?ok gXA?' k_?p i?Z?Cm?[ Zfdd?ekj' jlggfj?[cp ]ifd k_?Ci ]iC?e[j'
[?jCAe?[Cek_?]fidf]@XZ?YffbZfdd?ekj)
@Ce[CeAj5Q? k?jk?[fli _pgfk_?jCj ljCeAXdf[?iXk?[d?[CXkCfeXeXcpjCj' Zfe]CidCeA
k_?gfjCkCm?Cek?iXZkCfeY?kn??e;LXe[XjfZCXcj_fggCeAjCklXkCfefegliZ_Xj?[?ZCjCfe
jXkCj]XZkCfe Y8 )-14'M?8 ),.,' g7 )+0) @lik_?idfi?';L Cj X jCAeC]CZXek gi?[CZkfi C]
Ce]fidXkCfe mXcl? Y) 0/2' M? 8 )+43' g 7 )++,' Xe[ k_Xk Ce]fidXkCfeXc mXcl? nXj X
jCAeC]CZXek gi?[CZkfi f] gliZ_Xj? [?ZCjCfe jXkCj]XZkCfe Y 8 ).4+'M?8 )+-4' g 7 +)++,)
N_fj?i?jlckjjlggfikflid?[CXkCeA_pgfk_?jCj)
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PXcl?5JliZ_Xj?[?ZCjCfejXkCj]XZkCfeZXeY?jCAeC]CZXekcpCdgifm?[n_?e?dgcfpCeA;L
Ce fecCe? ?emCifed?ekj6 ACm?e lj?ij _Xm? k_? XYCcCkp kf j_Xi? k_?Ci j_fggCeA ?og?iC?eZ?
nCk_fk_?ij)L?kXCc?ijXi?Cek?i?jk?[kfCeZi?Xj?gliZ_Xj?[?ZCjCfejXkCj]XZkCfe'XjCkCjfe?
CdgfikXekXek?Z?[?ek]ficfpXckp'gif[lZki?Zfdd?e[XkCfejXe[nfi[(f](dflk_)

 
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Towards!a!strategic!model!of!disruptions!and!equilibria!in!digital!service!
systems!

Albrecht(Fritzsche((University(of(Erlangen^Nuremberg)

!CACkXc k?Z_efcfAp ACm?j XZZ?jj kf X mXjkdXeC]fc[ f] e?n Zfe]CAliXkCfej f] XZkfij Xe[
i?jfliZ?j Ce Zfdgc?o mXcl? Zi?XkCfe jpjk?dj) Ilk f] k_Cj Cdd?ej? jfclkCfe jgXZ? ]fi
CeefmXkCfe'fecpXjdXcc ]iXZkCfef]XZklXcZfe]CAliXkCfejZXeXZklXccpY?i?XcCj?[)Ie?f]
k_?dfjk CdgfikXek kXjbj Ce k_Cj Zfek?ok Cj k_?i?]fi? kf le[?ijkXe[n_CZ_ Zfe]CAliXkCfej
Xi?dfjkcCb?cpkfY?i?XcCj?[Xe[n_p)
Gfjk i?j?XiZ_ fe [CACkXc Ce[ljkiCXc j?imCZ? jpjk?dj _Xj jf ]Xi Y??e ?ogcfiCeA k_? e?n
gfk?ekCXc X[[?[ Yp dfYCc?' Cek?iXZkCm? Xe[ [CjkiCYlk?[ k?Z_efcfAp fe X Zc?Xe jcXk?)
=lii?ekcp' _fn?m?i' k_?i? j??dj kf Y? X ki?e[ kfnXi[j gifa?Zkj n_CZ_ ACm? dfi?
ZfejC[?iXkCfe kf ?oCjkCeA Ce[ljkiCXc jkilZkli?j Xj X jkXikCeA gfCek ]fi k_? [CACkXc
kiXej]fidXkCfe Xe[ k_? [C]]?i?ek gXk_jn_CZ_ CeefmXkCfe ZXe kXb? ]ifd k_?i?)Q_Cc? k_Cj
XggifXZ_ _Xj k_? X[mXekXA? kf gif[lZ?dfi? i?XcCjkCZ gi?[CZkCfej f] k_? e?Xi ]lkli?' Ck
Y?Xijk_?iCjbkfle[?i?jkCdXk?k_?[CjilgkCm?gfk?ekCXcf][CACkXck?Z_efcfApXe[]fZljfe
CeZi?d?ekXcZ_XeA?)
N_CjgXg?i Cek?e[j kf[?m?cfgXjZC?ekC]CZXccpjfcC[ k_?fi?kCZXcYXjCj ]fi Ce[ljkiCXcZ_XeA?
[l? kf k_?[CACkXc kiXej]fidXkCfen_CZ_ kXb?jYfk_ CeZi?d?ekXc Xe[[CjilgkCm?gifZ?jj?j
CekfXZZflek)@fik_Cjgligfj?'CkZfdYCe?j?c?d?ekjf]jpjk?djk_?fipnCk_fk_?ijkXb?e
]ifd ?mfclkCfeXip k_?fip) N_? gXg?i kliej k_? Xkk?ekCfe XnXp ]ifd k_? fgkCdXc
Zfe]CAliXkCfe f] XZkfij Xe[ i?jfliZ?j Ce X j?imCZ? jpjk?d kfnXi[j k_? i?AlcXkCm?
gifZ?jj?jn_CZ_ ?ejli? k_? Cek?AiCkp f] jpjk?dCZ fg?iXkCfe) N_? le[?icpCeA C[?X Cj k_Xk
[CjilgkCm?Z_XeA?Af?jXcfeAnCk_X i?AlcXkCm? ]XCcli?n_CZ_glkjXjpjk?dg?idXe?ekcp
flkf]Ckj?hlCcCYiCldXe[Zi?Xk?jk_?e??[kfX[fgk[C]]?i?ekjpjk?dCZmC?njf]Cek?iXZkCfe)
Nf jlggfik eXjZ?ek k_?fip Ce k_Cj ]C?c[' k_? gXg?i gi?j?ekj ZXj? jkl[C?j ]ifd gifa?Zkj
ZfeZ?ie?[ nCk_ k_? [CACkXc kiXej]fidXkCfe f] Ce[ljkip) Ck C[?ekC]C?j [C]]?i?ek ]fidj f]
i?AlcXkCm?gifZ?jj?j?eXYcCeAXe[jlggfikCeAjpjk?dCZXZkCmCkC?jXe[[CjZljj?j_fnk_?p
Xi? cCb?cp kf Y? ZfdgifdCj?[ Yp k_? Cekif[lZkCfe f] e?n k?Z_eCZXc [?mCZ?j Xe[ k_?
Xgg?XiXeZ? f] e?n mXcl? jki?Xdj) OjCeA [XkX ]ifd gifa?Zk [fZld?ekj' Cek?imC?nj Xe[
nfibj_fg j?jjCfej' Ck C[?ekC]C?j k_i?? dXCe [Cd?ejCfej f] i?AlcXkCfe n_CZ_ e??[ kf Y?
ZfejC[?i?[5 , ?eACe??iCeA XZkCmCkC?j kf CejkXcc' ile' Xe[dXCekXCe k_? jpjk?dj' - ifc?
X[fgkCfe' Zfe]cCZk dXeXA?d?ek Xe[ gfcCkCZj Ce fiAXeCjXkCfej' Xe[ . jpdYfcCZ
i?gi?j?ekXkCfeXe[jkfipk?ccCeAXYflkmXcl?Zi?XkCfeCek_?jpjk?dj)
=lii?ek ?mC[?eZ? jlAA?jkj i?AlcXkCm? gifZ?jj?j Xi?dfjk cCb?cp kf ]XCc Ce k_? [fdXCe f]
mXcl?Zi?XkCfe'n_Cc?ifc?X[fgkCfe'Zfe]cCZkdXeXA?d?ekXe[gfcCkCZjCefiAXeCjXkCfejXi?
k_? dfjk i?cCXYc? YXjCj kf ?ejli? X i?klie kf ?hlCcCYiXk? jkXk?j f] jpjk?dj fg?iXkCfe)
?ogcfiXkCm?XggifXZ_?jf][CjilgkCfej Ce[CACkXc j?imCZ?jpjk?djj_flc[XZZfi[CeAcpY?jk
gifZ??[ ]ifd X mXcl? Zi?XkCfe g?ijg?ZkCm?) ?ogcfCkXkCm? XggifXZ_?j n_CZ_ Xi? dfi?
! 37!
Cek?i?jk?[ Ce XZklXc gXk_j kXb?e Yp k_? [CACkXc kiXej]fidXkCfe j_flc[ iXk_?i ZfejC[?i
fiAXeCjXkCfeXci?AlcXkCm?gifZ?jj?j)
N_?gXg?i ZfekiCYlk?j kf k_?fip Ce k_? Zfek?ok f] [CACkXc j?imCZ? jpjk?djYp_CA_cCA_kCeA
[C]]?i?ek ]fidj f] i?AlcXkCm? gifZ?jj?j) ;k k_? jXd? kCd?' Ck X[[j CdgfikXek CejCA_kj kf
dXeXA?iCXc giXZkCZ? i?AXi[CeA k_? i?ZfAeCkCfe Xe[ ?eXYc?d?ek f] CeZi?d?ekXc Xe[
[CjilgkCm? Z_XeA?) @lik_?idfi?' Ck _fg?j kf ?jkXYcCj_ X e?n g?ijg?ZkCm? fe k_? [CACkXc
kiXej]fidXkCfe n_CZ_ ZXe _?cg k_? jZC?ekC]CZ ZfddleCkp le[?ijkXe[ Ckj fne ifc? Ce
XZZfdgXepCeA Xe[ AlC[CeA k_? [CACkXc kiXej]fidXkCfe f] Ce[ljkip) N_CjdCA_k Xccfn lj kf
[iXn]lik_?iZfeZcljCfejXYflkk_?]leZkCfef]jlZ_?m?ekjXj=;!?-+,2Xe[CkjjkiXk?ACZ
gfjCkCfeCeA)

 
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JiCdXiCcpXe?dgCiCZXci?j?XiZ_?i'=_iCjxji?j?XiZ_Cek?i?jkjcC?Ce
j?imCZ? dXeXA?d?ek' ?og?iC?ekCXc j?imCZ?j' fg?iXkCfeXc
Cdgifm?d?ek Xe[ Y?eZ_dXibCeA' dXel]XZkliCeA jkiXk?Ap Xe[
Cek?ieXkCfeXc Cjjl?j Ce fg?iXkCfej dXeXA?d?ek) B? Cj nC[?cp i?ZfAeCj?[ Xj X c?X[CeA
jZ_fcXi Ce k_? lj? f] ZXj? jkl[p i?j?XiZ_ [?jCAej) =_iCj _Xj glYcCj_?[ Ce X mXiC?kp f]
nfic[(ZcXjj aflieXcj' CeZcl[CeA5 DflieXc f] Ig?iXkCfej GXeXA?d?ek' Jif[lZkCfe Xe[
Ig?iXkCfej GXeXA?d?ek' k_? Cek?ieXkCfeXc DflieXc f] Ig?iXkCfej Xe[ Jif[lZkCfe
GXeXA?d?ek Xe[ k_? DflieXc f]M?imCZ?L?j?XiZ_) N_? ]fid?i [?glkp [?Xef] Ffe[fe
<ljCe?jj MZ_ffc' =_iCj Cj Xcjf Zf(]fle[?i f] k_? ?lifg?Xe Ig?iXkCfej GXeXA?d?ek
;jjfZCXkCfe Xe[ Cj XZkCm?cp Cemfcm?[ fe Ckj YfXi[' ZfekiCYlkCeA kf jldd?i jZ_ffcj Xe[
niCkCeAnfibj_fgj)


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Ac?eexj Cj Cek?i?jk?[ Ce le[?ijkXe[CeA n_Xk dXb?j wAff[x
YljCe?jj' Xe[ nfibj nCk_ fiAXeCjXkCfej kf _?cg k_?d nCk_
YljCe?jjdf[?cj'mXcl?ZXgkli?'j?imCkCqXkCfe'Xe[jlggcpZ_XCej)
Ac?ee Cj Zlii?ekcp ]fZljj?[lgfe k_?!CACkXc?Zfefdp' Xe[ Cj X
=f(Cfek_?B;FF*=IHNLCP?gifa?Zk)B?nXjX=f(Cfek_?B;Ngifa?Zk'Xe[nfib?[feX
<iCkCj_;ZX[?dpgifa?Zk?oXdCeCeA<cfZbZ_XCe]fiAff[)B?nXjJCfeXeL=OEAiXekkf
?ogcfi? =ipgkfZlii?eZC?j Xe[ [CjkiCYlk?[ c?[A?i' Xe[ =f(C fe yN_? OY?i !CjilgkCfez' X
gifa?Zk?oXdCeCeAn_CZ_mXiCXYc?jZXeY?lj?[ kf[?jZiCY?[CACkXc k?Z_efcfAp[CjilgkCfe)
Ac?ee_XjXcjfnfib?[Cek_?Zi?XkCm?Ce[ljkiC?jUdljCZ'Yffbj'NPV'?ogcfiCeAk_?CdgXZk
f]k_?dfm?]ifdg_pjCZXckf[CACkXc)B?glYcCj_?jCec?X[CeACek?ieXkCfeXcaflieXcjXe[Zf(
?[Ck?[ k_? Yffbj 
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
;YljCe?jjCI?ZfefdCjk k_iflA__?i[fZkfiXc kiXCeCeA' Ci?e?xj
i?j?XiZ_cC?jCek_?kiXej([CjZCgcCeXiple[?ijkXe[CeAf]mXcl?Xe[
e?nYljCe?jjdf[?cj)M_?_Xji?Z?Cm?[AcfYXci?ZfAeCkCfe]fi_?i
nfib CeZcl[CeA j?m?iXc ?ML= ]?ccfnj_Cg XggfCekd?ekj' Xe[ Cj
Zlii?ekcp Xe ?ML=*CeefmXk?OE CeefmXkCfe =XlZlj N_flA_k F?X[?i) Ci?e? Cj Zlii?ekcp
JC f]k_??JML=(]le[?[B;NFCmCeAFXYjB;FF*=IHNLCP?gifa?Zk)M_?nXjJCf]k_?
r,)-dL=OE(]le[?[B;Ngifa?Zk'Xe[X=f(Cfek_?r,)0dL=OEH?GI!?H?knfib&
gifa?Zk)Ci?e?_XjglYcCj_?[eld?ifljXikCZc?jCek_?[fdXCejf]dXeXA?d?ek'dXib?kCeA'
?eACe??iCeA' ?ZfefdCZj' ?[lZXkCfe Xe[ jfZCfcfAp Xe[ Cj k_? Xlk_fi f] k_? _CA_cp(
XZZcXCd?[EM"G!:H-LB(-"LCGA"O-D"L.CGLB")CACLE HGHFQ'glYcCj_?[Yp
=XdYiC[A?OeCm?ijCkp Ji?jj) ;e ?eki?gi?e?li Xe[ XZX[?dCZ' Ci?e? Cj gXjjCfeXk? XYflk
k_?cCebY?kn??egiXZkCZ?Xe[i?j?XiZ_'Xe[X[mCj?j[CACkXcYljCe?jjjkXiklgj)


Jon!Crowcroft!!
- HGC-H#"..H-H#(HFFMGC LCHG.Q.L"F.(HFIML"-
H-LH-QGCN"-.CLQH#(F-C!A"
Dfexji?j?XiZ_Cek?i?jkjCeZcl[?ZfddleCZXkCfej'dlckCd?[CXXe[
jfZCXcjpjk?dj'?jg?ZCXccp Cek?ie?k(i?cXk?[)B? CjX@?ccfnf] k_?
LfpXc MfZC?kp' @?ccfn f] k_? ;=G' X @?ccfn f] k_? <iCkCj_
=fdglk?iMfZC?kp'@?ccfnf] k_?LfpXc;ZX[?dpf]?eACe??iCeA'
Xe[X@?ccfnf] k_? C???)B?nXjXd?dY?if] k_? C;<41(+-'Xe[n?ek kf k_? ]Cijk0+
C?N@d??kCeAj6nXjA?e?iXcZ_XCi]fik_?;=GMCA=IGG40(446Cji?ZCgC?ekf]MCAZfdd
;nXi[Ce-++4)DfeCjJC]fik_??OMfZCXcH?knfibjgifa?Zk'k_??JML=(]le[?[BfiCqfe
!CACkXc ?Zfefdp gifa?Zk' k_? ?JML=(]le[?[ gifa?Zk fe ]?[?iXk?[ j?ejfi e?kj gifa?Zk
@L?MH?F'Xe[X ]Cm?(p?Xigifa?Zk kfnXi[jX=XiYfeH?lkiXc Cek?ie?knCk_F??[j)B? Cj
Zlii?ekcp X =f(C fe k_? ?JML=(]le[?[ B;FF* =IHNLCP? gifa?Zk) JiCfi kf afCeCeA k_?
=fdglk?iFXY'DfenXjJif]?jjfif]H?knfib?[Mpjk?djXkO=F)B?_Xjjlg?imCj?[fm?i
/0J_!jkl[?ekjXe[fm?i,0+GXjk?ijjkl[?ekj)
 

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Mark!Davis!!
-H#"..H-H#I"-LCHG.GA"F"GL
"GLE"Q(HEE"A"
.. BM."LL.
GXibnfib?[XjXdXel]XZkliCeA?eACe??i]fik_?A?e?iXc?c?ZkiCZ
=fdgXep Xe[ Cj X AiX[lXk? f] Ckj GXel]XZkliCeA GXeXA?d?ek
JifAiXd) B? nXj Xcjf X gifAiXdjdXeXA?i ]fi k_? O)M) ;idp
HXkCZbL?j?XiZ_FXYfiXkfiC?j'n_?i?_?]fZlj?[fek_?[?jCAef]
dCcCkXip ]ff[j?imCZ? jpjk?dj) GXibxj giCdXip i?j?XiZ_ Cek?i?jk Cj Ce j?imCZ? fg?iXkCfej
dXeXA?d?ek) B? _Xj glYcCj_?[ XikCZc?j Ce aflieXcj jlZ_ Xj N_? DflieXc f] Ig?iXkCfej
GXeXA?d?ek'!?ZCjCfeMZC?eZ?jXe[N_?DflieXcf]M?imCZ?jGXib?kCeA)GXibCjZlii?ekcp
PCZ?(Ji?jC[?ekXkFXiA? ]fi k_?!?ZCjCfeMZC?eZ?j CejkCklk?)B?Xcjfj?im?[XjJifAiXd
=_XCi]fik_?-++.;eelXcG??kCeA'M?Zi?kXipXe[XjXd?dY?if]Ckj<fXi[f]!Ci?Zkfij'
Xe[ Cj X JXjk Ji?jC[?ek f] k_? Hfik_?Xjk !?ZCjCfe MZC?eZ?j CejkCklk?) Ce -+++' _? nXj
eXd?[ X @?ccfn f] k_? !?ZCjCfe MZC?eZ?j CejkCklk?) Ce ,443' GXib i?Z?Cm?[ <?ekc?p
=fcc?A?xjMZ_fcXif]k_?S?Xi;nXi[)


StephenL!Vargo
BC!E"-)C.LCGAMC.B"!-H#"..H-G!-H#"..H-H#-D"LCGALLB"
GCN"-.CLQH#-OCCLGH
Mk?m?xj giCdXip Xi?Xj f] i?j?XiZ_ Xi? dXib?kCeA k_?fip Xe[
k_flA_k)B? Cj j??eXj k_? ]fle[CeA ]Xk_?i f]M?imCZ?(!fdCeXek
cfACZXcfeAjC[?LfY?ikFljZ_6 k_?Ci-++/XikCZc? Ce k_?DflieXcf]
GXib?kCeA' y?mfcmCeA kfXH?n!fdCeXekFfACZ ]fiGXib?kCeA'z Cj
k_?dfjk(ZCk?[dXib?kCeA XikCZc? glYcCj_?[ Ce k_? cXjk ,+ p?Xij) Mk?m? _Xj glYcCj_?[ Ce
c?X[CeA /% aflieXcj CeZcl[CeA k_? DflieXc f] GXib?kCeA' k_? DflieXc f] ;ZX[?dp f]
GXib?kCeAMZC?eZ?'k_?DflieXcf]M?imCZ?L?j?XiZ_Xe[k_?DflieXcf]L?kXCcCeA)B?Xcjf
_XjknfYffbj5B""-NC ")HFCGGLHAC H#-D"LCGA)CEHA)"L"G!)C-" LCHG.'
n_CZ__?Zf(?[Ck?['Xe["-NC ")HFCGGLHAC -"FC.""-.I" LCN".G!H..CCECLC".
Zf(Xlk_fi?[nCk_LfY?ikFljZ_)@fi_Cjnfib'Mk?m?_Xji?Z?Cm?[dXepXnXi[j'CeZcl[CeA
k_?;ikCZc?f] k_?S?Xi;nXi[Yp k_?;ljkiXcCXXe[H?nT?XcXe[GXib?kCeA;ZX[?dp) Ce
-+,1' _? nXj eXd?[ Xj fe? f] N_fdjfe(L?lk?ijx Qfic[xj Gfjk Ce]cl?ekCXc MZC?ekC]CZ
GCe[j]fik_?k_Ci[Zfej?ZlkCm?p?Xi)
 
 

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!
Albrecht!Fritzsche!!
;cYi?Z_k _fc[j X [fZkfiXc [?Ai?? Ce g_Ccfjfg_p ]ifd NO
!XidjkX[k Xe[ Xefk_?i Ce Ce[ljkiCXc dXeXA?d?ek ]ifd
Bf_?e_?Cd OeCm?ijCkp' MklkkAXik) ;cYi?Z_k ZXe cffb YXZb Xk ,0
p?Xijf]?og?iC?eZ? Ce k_?dXel]XZkliCeA Ce[ljkipXj Xjpjk?dj
[?jCAe?i Xe[ jkiXk?Ap ZfejlckXek) ;cYi?Z_k Cj Zlii?ekcp X]]CcCXk?[
nCk_ k_? CejkCklk? f] Ce]fidXkCfe Mpjk?dj Xk @iC?[iCZ_(;c?oXe[?i
OeCm?ijCkp ?icXeA?e(HuieY?iA' n_?i? _? k?XZ_?j CeefmXkCfe
jkiXk?ApXe[mXiCfljfk_?ikfgCZjZfeZ?ieCeAk_?fiAXeCjXkCfeXcXe[k?Z_eCZXcZfe[CkCfejf]
jfZCf(?ZfefdCZ Z_XeA?) B? Cj Xcjf Cemfcm?[ Ce mXiCflj Ce[ljkiCXc i?j?XiZ_ gifa?Zkj
ZfeZ?ieCeA[CACkXcCeefmXkCfe'CeZcl[CeAk_?M?imCZ?GXel]XZkfipDIM?JBM®gifa?Zkf]k_?
@iXle_f]?iCejkCklk?]fiCek?AiXk?[=CiZlCkj)

Roger!Maull!!
-H#"..H-H#GA"F"GLQ.L"F.GCN"-.CLQH#M--"Q

M.CG".. BHHEG!#HMG!"-F"F"-M--"QT.("GL-"#H-LB"
)CACLE HGHFQ(H) 
LfA?ixj Zlii?ek i?j?XiZ_ Cj Ce k_? CdgXZk f] [CACkXc k?Z_efcfAC?j
fe ]lkli? ?ZfefdCZ XZkCmCkp' CeZcl[CeA CfN' g?ijfeXc [XkX'
n?XiXYc?j Xe[ [CACkXc Zlii?eZC?j) B? _Xj glYcCj_?[ nC[?cp Ce
c?X[CeA aflieXcj CeZcl[CeA k_? DflieXc f] Ig?iXkCfej GXeXA?d?ek Xe[ Cek?ieXkCfeXc
DflieXc f] Ig?iXkCfej ! Jif[lZkCfe GXeXA?d?ek) B? Cj Zlii?ekcp X =f(C fe k_?
B;FF*=IHNLCP?gifa?Zk'Xe[nXjJCfek_?r,)0dH?GI!?gifa?Zkn_CZ_CjXeL=OE
!? ]le[?[ H?knfib&' Xe[ JC fe k_? =L?!CN =ipgkfZlii?eZp ?]]?Zkj Ce !CACkXc
NiXej]fidXkCfej gifa?Zk) LfA?i _Xj X kiXZb i?Zfi[ f] nfibCeA nCk_ Ce[ljkip' CeZcl[CeA
Zfdd?iZCXcgifa?ZkjnCk_GCZifjf]k'Pf[X]fe?Xe[!MNF)JiCfikfafCeCeAMlii?p'_?jg?ek
,1 p?Xij Xk k_? OeCm?ijCkp f] ?o?k?i Ce mXiCflj ifc?j CeZcl[CeA B?X[ f] !?gXikd?ek f]
GXeXA?d?ekXe[!Ci?Zkfif]k_?=?eki?]fiCeefmXkCfeXe[M?imCZ?L?j?XiZ_CML)

 
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
Phil!Davies!!
B)(G!C!L""-NC "Q.L"F.A-HMI:,GCN"-.CLQH#
:-OC D

JiCfi kf afCeCeA QXinCZb' J_Cc nXj Xe Ce[ljkiCXc [?jCAe?i ]fi X
eldY?i f] jdXcc Xe[ d?[Cld ?ek?igiCj?j' dfjk i?Z?ekcp X .!
giCekCeAXe[.!jZXeeCeA ZfdgXepnfibCeAnCk_ ZcC?ekj jlZ_Xj
DXAlXi FXe[ Lfm?i' MM?' ;jkfe GXikCe Xe[ JCe?nff[ Mkl[Cfj)
MCeZ?afCeCeAQGAXjX[fZkfiXcjkl[?ek'_?_Xj[?m?cfg?[Xb??eCek?i?jkCe.!giCekCeA'
k_? Cek?ie?kf]N_CeAjXe[ k_?[CACkXc?Zfefdp)J_Cc Cj k_? i?ZCgC?ekf]Xe?JML= C=Xj?
XnXi[nCk_<;?Mpjk?djFXe[OE)N_?]fZljf]_Cji?j?XiZ_CjXifle[.!giCekCeAXe[
df[lcXiCkp' Cem?jkCAXkCeAknfdXCeXi?Xj5k_?CdgXZkf][?jCAeCeA]filj?Xe[k_?CdgXZk
i?Zfe]CAliXkCfe]fiZfek?ok_Xjfegif[lZkXiZ_Ck?Zkli?6Xe[_fn.!giCekCeAZXeY?lj?[
kfgifmC[?XeCeZfdgc?k?gif[lZkgcXk]fid]fiZljkfd?ijkfkXCcfigcXk]fidjkfZfek?ok)N_Cj
Cjk_?j?Zfe[p?Xik_XkJ_CcCjfiAXeCjCeAk_?=;!?@fild6_?_XjXkk?e[?[Xccgi?mCflj
?m?ekj)

Max!Green!!
B)(G!C!L""-NC "Q.L"F.A-HMI:,GCN"-.CLQH#
:-OC D

IiCACeXccp kiXCe?[ Xj X Z_?dCZXc ?eACe??i' GXo afCe?[ QGA Ce
-+,, kf glijl? Xe GMZ Ce JifZ?jj <ljCe?jj GXeXA?d?ek)
!liCeA k_Cj kCd? _? [?m?cfg?[ X b??e Cek?i?jk Ce k_? ]lkli? f]
?e?iAp dXib?kj Xe[ ]fccfnCeA X Yi?Xb kf Zfdgc?k? _Cj
SXZ_kdXjk?ij' i?(afCe?[ QGA Xj X J_! ZXe[C[Xk? le[?i k_? QXinCZb =_XeZ?ccfixj
MZ_fcXij_Cg)BXmCeAnfib?[nCk_ Cek?ccCA?ek ?e?iAp fe YljCe?jjdf[?c fgkCdCjXkCfe ]fi
k_?XggcCZXkCfef]_p[ifA?e ]l?cZ?ccj kf k_? Ce[CXe k?c?Zfdj Ce[ljkipXe[dfi?i?Z?ekcp
nCk_ CeefmXk?OE kf [?m?cfg X YljCe?jj df[?c CeefmXkCfe kffc' GXoxj i?j?XiZ_ efn
]fZlj?jfek_?kiXej]fidXkCm?CdgXZkf][CACkXcCjXkCfefeYljCe?jjdf[?cj)=fdgc?d?ekXip
kf_Cjjkl[C?j'GXo_XjfiAXeCj?[mXiCflj?m?ekjCeZcl[CeAXe?ML=(jgfejfi?[j?dCeXi
fe j?imCkCqXkCfe v i?Z?ekcp glYcCj_CeA fe k_? jXd? kfgCZ Ce k_? Cek?ieXkCfeXc DflieXc f]
Jif[lZkCfe?ZfefdCZjvXjn?ccXjk_?-+,1M?imCZ?Mpjk?d@fildCeP?eCZ?)
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N_? kiXej[CjZCgcCeXip i?j?XiZ_Zfe[lZk?[Yp k_?M?imCZ?Mpjk?djAiflgXkQGA cC?j Ce
k_?le[?ijkXe[CeAXe[[?jCAef]Zfdgc?oj?imCZ?jpjk?dj'n_CZ_Zfd?CedXep]fidj)Ckj
nfib_XjiXeA?[]ifddlckC(gXikpflkZfd?(YXj?[ZfekiXZkj]fiLfccj(LfpZ??eACe?jkfk_?
GCeCjkip f] !?]?eZ?' Zfdgc?o j?imCZ? Xe[ cfACjkCZj ZfekiXZkj kf [?cCm?i X YXeb f] ]cpCeA
_flij]fik_?NfieX[ffiNpg_ffea?kj'kf[?jCAeCeAdlckC(jC[?[gcXk]fidjXe[dXib?kjcCb?
k_?B;N]fig?ijfeXc[XkX'Xe[befnc?[A?(YXj?[ZfccXYfiXkCm?e?knfibjf]gXike?ijjlZ_
Xj_fjgCkXcjXe[leCm?ijCkC?j)
F?[ Yp Jif]?jjfi Ci?e? HA' k_? M?imCZ? Mpjk?dj Aiflg Zfm?ij X nC[? iXeA? f]
jg?ZCXcCjdj' CeZcl[CeA[?ZCjCfe k_?fip' fekfcfAp?eACe??iCeA' Zfejld?i Zlckli? k_?fiC?j'
df[lcXiCkp ! XiZ_Ck?ZkliXc CeefmXkCfe' Ce]fidXkCfe jpjk?dj' ?ZfefdCZj' jlggcp Z_XCe'
dfe?kCqXkCfef][CACkXcj?imCZ?j'Zfejld?i?og?iC?eZ?Xe[cfpXckp) Ckji?j?XiZ__XjY??e
]le[?[Ypk_?OEAfm?ied?ekk_iflA_k_?L?j?XiZ_=fleZCcjOE)N_?AiflgXcjfnfibj
Zcfj?cp nCk_ Ce[ljkip Xe[ k_? glYcCZ j?Zkfi' nCk_ gXike?ij iXeACeA ]ifd dXel]XZkliCeA
fiAXeCjXkCfej Ce k_? [?]?eZ? Xe[ X?ifjgXZ? j?Zkfij kiXejCkCfeCeA Cekf flkZfd?(YXj?[
j?imCZ??emCifed?ekj'kfglYcCZj?ZkfifiAXeCjXkCfej)
N_? M?imCZ? Mpjk?dj Aiflg' YlCc[CeA fe Ckj ?og?ikCj? Ce k_? [CACkXc ?Zfefdp' _Xj efn
fiAXeCj?[k_?=;!?@fild]fik_?]flik_p?XiileeCeA)
Q?YjCk?5nXinCZb)XZ)lb*Af*jjndA
=fekXZk5jjndA:nXinCZb)XZ)lb

Centre!of!the!Digital!Economy,!Surrey!!
N_? OeCm?ijCkp f] Mlii?pxj =?eki? ]fi k_? !CACkXc ?Zfefdp =f!? Cem?jkCAXk?j k_?
?d?iACeA gXkk?iej f] k_? [CACkXc ?Zfefdp k_iflA_ X gifZ?jj f] =fccXYfiXkCm?!CjZfm?ip
k_Xk Yc?e[j i?j?XiZ_' ?[lZXkCfe' gifYc?d(jfcmCeA Xe[ Yifb?iCeA) =f!? ?eAXA?j Ce k_Cj
gifZ?jjnCk_ ?ek?igiCj?j cXiA?Xe[ jdXcc' Xe[ i?j?XiZ_?ij Xe[ jkl[?ekj Ce Ckj<ljCe?jj
CejCA_kjFXY)
=f!? ?ogcfi?j kfgCZj jlZ_ Xj [CACkXc gcXk]fidj' ?d?iACeA YljCe?jjdf[?cj' [CjkiCYlk?[
c?[A?i k?Z_efcfAC?j' Xe[ XACc? CeefmXkCfe Yp ZfdYCeCeA ZlkkCeA(?[A? YljCe?jj
?og?iCd?ekXkCfe nCk_ ZcXjjCZ d?k_f[j f] i?j?XiZ_) =f!? Y?cC?m? k_Xk =fccXYfiXkCm?
!CjZfm?ipnCcc_?cgljeXmCAXk?v kfA?k_?ivXnfic[ k_Xk CjleZ?ikXCe'legi?[CZkXYc?Xe[
lei?ZfAeCjXYc? kf kiX[CkCfeXc YljCe?jj df[?cj) Ce k?idj f] i?j?XiZ_ Xe[ [?m?cfgd?ek'
=f!?Cj?ogcfiCeA k_?YifX[?ZfefdCZ'fiAXeCjXkCfeXcXe[Y?_XmCfliXcZ_XeA?jYiflA_k
XYflkYpk_?X[mXeZ?Xe[jgi?X[f][CACkXck?Z_efcfAp)
;j=f!?XcCAejnCk_k_?OeCm?ijCkpf]Mlii?pXkk_?Mlii?p<ljCe?jjMZ_ffc'CkCjleChl?cp
?hlCgg?[kfkXgZlkkCeA(?[A?i?j?XiZ_XZifjj[CjZCgcCe?j'Xe[kf_?cgeXmCAXk?XYljCe?jj
nfic[k_XkCjleZ?ikXCe'legi?[CZkXYc?Xe[lei?ZfAeCjXYc?kfkiX[CkCfeXcYljCe?jjdf[?cj)
Q?YjCk?5jlii?pZf[?)Zfd   
=fekXZk5jlii?p=f!?:jlii?p)XZ)lb

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?jkXYcCj_?[ Ce -++2' k_? QXinCZb CejkCklk? f] ;[mXeZ?[ Mkl[p C;M Cj [?[CZXk?[ kf
?eiCZ_CeAQXinCZbOeCm?ijCkpxji?j?XiZ_?emCifed?ekYpjlggfikCeACkjXZX[?dCZj'_fjkCeA
XeldY?if]Cek?ieXkCfeXcmCjCkfijXe[?e_XeZCeAk_??og?iC?eZ?f]gfjkAiX[lXk?jkl[?ekj
Xe[?Xicp ZXi??i jZ_fcXij)Im?i k_?gXjk eCe? p?Xij' k_? C;M_XjY?Zfd?Xe CdgfikXek
gXikf]k_?leCm?ijCkp'i?gi?j?ekCeAXcc]XZlckC?jXe[[?gXikd?ekj'jlggfikCeAZfccXYfiXkCfe
XZifjj[CjZCgcCe?jXe[i?gi?j?ekCeAQXinCZbYfk_eXkCfeXccpXe[Cek?ieXkCfeXccp)
C;M _Xj jlggfik?[ CeefmXkCm? i?j?XiZ_ Xk QXinCZb Xe[ Cek?i[CjZCgcCeXip ZfccXYfiXkCfej
XZifjj Xcc Ckj ]XZlckC?j) Ce k_? gXjk ]?n p?Xij' k_? C;M _Xj ?ogXe[?[ Ckj gfjk[fZkfiXc
ZfddleCkpXe[nC[?e?[?eAXA?d?eknCk_XeldY?if]QXinCZbxjjkiXk?ACZXccp CdgfikXek
gifa?Zkj)
Q?YjCk?5nXinCZb)XZ)lb*]XZ*ZifjjW]XZ*CXj 
=fekXZk5CXj:nXinCZb)XZ)lb
!
HubUofUallUThings!(HAT)!!
N_? B;N Cj X i?mfclkCfeXip e?n nXp f] kiXej]?iiCeA [XkX Y?kn??e Ce[CmC[lXcj' giCmXk?
?oZ_XeA?j' dXib?k ?oZ_XeA?j Xe[ fiAXeCjXkCfej) Ck ZfdgiCj?j Xe ?Zfjpjk?d k_Xk
dXCekXCej X AcfYXc e?knfib f] lj?ij' [?m?cfg?ij' fiAXeCjXkCfej Xe[ Afm?ied?ek Yf[C?j
k_XkjlYjZiCY?kfXnfic[n_?i?Ce[CmC[lXcjZXe?o?iZCj?k_?CiiCA_kjXe[Zfekifcfm?ik_?Ci
g?ijfeXc [XkX Xe[ Y? i?jgfejCYc? ]fi k_?Ci [CACkXc ]lkli?j) N_? lj?' ZfccXYfiXkCfe Xe[
j_XiCeAf][XkXCeXgiCmXZp(gi?j?imCeAnXp?eXYc?jmXcl?]fiflij?cm?jXe[]fik_?Aff[
f]jfZC?kp)
N_? B;N Cj X g?ijfeXc [XkX gcXk]fid k_Xk ZXe giCmXk?cp jkfi? Xepfe?xj g?ijfeXc
Ce]fidXkCfe CeXn_fccp(fne?[ZfekXCe?i k_Xk CjXZZ?jjCYc?fecp kf k_?d'ACmCeA k_?dk_?
]i??[fd kf?oZ_XeA?XjdlZ_fiXj cCkkc?f] CkXjk_?p cCb?nCk_Cek?ie?k(YXj?[XggjXe[
j?imCZ?j)=i?Xk?[ k_iflA_Xr,)-d i?j?XiZ_gifa?Zk jgXeeCeA k_i??p?XijXe[ CemfcmCeA
jCoOEleCm?ijCkC?j' k_?B;N_?cgj[C]]?i?ek Cek?ie?kj?imCZ?j CeZcl[CeA CfN[?mCZ?jnCk_
XggcCZXkCfej kfdXeXA?g?ijfeXc[XkXj?Zli?cpYpXccfnCeA k_?Ci Ce[CmC[lXcZljkfd?ij kf
Y?Zfd?k_?Cifne[XkXZfekifcc?i'dXeXACeAnCk_n_fdk_?pj_Xi?k_?Ci[XkXnCk_Zfekifc
Xe[giCmXZp)
N_?B;N CjAifnCeAXjX[?jCAe?[?Zfjpjk?d'?eZfliXACeA k_? kiXejXZkCfef]XjdlZ_
Ce]fidXkCfe Xj gfjjCYc? k_iflA_ k_? kiljk(gi?j?imCeA Ce]iXjkilZkli? k_Xk k_? k?Z_efcfAp
gifmC[?j)N_?B;N Cjfg?e kf?ehlCiC?j ]ifd k_fj? cffbCeA kf[?m?cfg k_?Ci i?j?XiZ_fe
k_?B;N'fiafCeCkjXZZ?c?iXkfigifAiXdd?jkf[?m?cfgk_?Cik?Z_efcfApfiXggcCZXkCfejfe
k_?B;N) 
Q?YjCk?5_lYf]Xcck_CeAj)Zfd
=fekXZk5afeXk_Xe)_fckYp:_Xk[?o)fiAB;N=fddleCkpGXeXA?i

